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Abstract
Urban air quality significantly impacts life and health, with fine dust (PM10) and ultrafine dust (PM2.5) posing serious health risks. This study
investigates the seasonal variations in fine dust concentrations based on meteorological data from 2022 and 2023, including temperature, humidity,
and precipitation. A random forest regression model was utilized to analyze the relationship between fine dust levels and meteorological factors.
The results revealed that fine dust concentrations were highest during spring and winter, while summer exhibited the lowest levels. This seasonal
pattern is attributed to increased precipitation and higher temperatures, which help reduce airborne particulate matter. The findings underscore the
predictive potential of meteorological data in estimating fine dust concentrations. This research provides a foundation for improving urban air
quality management and developing public health strategies to mitigate the adverse effects of air pollution.
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Figure 1: Correlation Heatmap Between Weather Factors and
Fine Dust Concentration

OM#X| s== AZO W2t Haestn AsS &

ALk, = ==0M= & A8, 7I=, A=< AZE
OMBEX|] PM2.5 2 PM10 9 sk BgE TAY
=450 DMK s=7F ofd Qolof olsf HFZ5=X|
2HOIsH 2 ALt

AT KT WR OMHUT SE (PM2.5)

EY

B OMER SE M5

Figure 2: Seasonal Average Fine Dust Concentration (PM2.5) by
Administrative Area
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Figure 3: Seasonal Average Fine Dust Concentration (PM10)
by Administrative Area
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Figure 4: Seasonal Average Concentration of PM2.5 and PM10
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3. Results
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Table 1: MSE and RMSE of PM2.5 and PM10
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RMSE 4.06115
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Figure 5: Comparison of Actual and Predicted Values
of PM2.5
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Figure 6: Comparison of Actual and Predicted Values

of PM10
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